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THE ROLE OF THE BIOGENETIC CONVERGENCE RULE 
IN POLARIZING TRANSFORMATION SERIES - 
ARGUMENTS FROM NEMATOLOGY, CHAOS SCIENCE, 
AND PHYLOGENETIC SYSTEMATICS^ 
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Abstract.— The new term blogenetic convergence rule is suggested as a ivpiaeement for 
Haeckel’s old term blogenetic law. It works as follows: by converging on identical adult struc¬ 
tures, polarizations of phylogenetic transformation series are determined by those of corrt'- 
sponding ontogenetic transformation series. Examples from nematolog>’ are presented. Cases of 
paedomorphosis are subject to a second rule suggested as the biogenetic suppression rule. 
A third rule, suggested as the adaptive convergence rule, refers to well-known cases in which 
adaptions to particular environmental conditions I’esult in the similarity of otherN\ise different 
structures. Essential findings of chaos science are outlined and illustrated by Waddington's epi- 
gtmetic land.scape in order to show* that the biogenetic convergence rule fits to these new findings. 
Contrar>' to common belief, the popular outgroup algorithm reveals to be unsuitable for polariz¬ 
ing sequences of character states. For theoretical reasons, Hennig’s unsupported demand is 
rejected to accept only holophyletic taxa as valid. Raraphyletic taxa must also be acceptiHl as 
valid. Therefore, phylogenetic systematics sensu Hennig and evolutionarv' systematics sensu 
.\!a>T are suggested as s.vTionyms. 


Key word.s.— Nematodes, biogenetic law; biogenetic convergence rule, chaos science, self-orga¬ 
nization, epigenetic landscape, outgroup rule, phylogi'iietic systematics, cladisties. 


HaI'XKKI.’S UKRiKNETIC LAW I{KI)I:FINI:I) as the 
HI(J< iENETIC CONVElUiENCE RULE 

According to general agreement, phylogtuiy deals with 
lineages not of adult stages but, instead, of ontogenies, each 
ranging from the ver>' beginning of an organism’s life to its 
death. Strikingly, there are many parallels between, or bet¬ 
ter, convei^ences of phylogenetic and ontogenetic lineagt*s 
which IckI Krnst Haeckel to establish his biogenetic law. 
Because of many exceptions due to well documented cases 
of caenogenesis ("adaptions of juvenile stagt's to specific 
developmental conditions”. Kemane Hlob: loU) and paedo¬ 
morphosis (“retention of youthful ancestral features by 
adult descendants”, Gould 11)77: 171)). the biogiuietic law 
was reduced to the biogenetic rule. Remane (11)5H) and 
Gould (11)77) reviewed the higtily controversial debate on 
this rule and denuded it from Haeckel’s unsupported belief 
that adult ancestral stage's were recapitulated in the onto- 
geneses of organisms. Both authors concluded that the bio¬ 
genetic rule - if understood correctly - is useful in a two¬ 
fold manner: 1) If adult structures of very different appear- 

> I)('di(*ated to Michael VV. Brzeski, who .suddenly died on 24lh May 
1!H)1). and to my brother Henning Lorenzen, who suddenly died on 
tUth danuar>' 2tK)U. 


ance may be bridged by intermediate ontogenetic stages, 
they belong to a common phylogenetic transformation 
series. To Remane, this is the most important aspect of the 
biogenetic rule, as it allows us to solve otherwise difficult 
jiroblems of homology. 2) Wlienever both an ontogenetic 
and a phviogt'netic sequence of character states converge 
on an identical adult character state (such as on character 
state A** in f’ig. 1), the polarization of the ontogi'netic 
sequence determines that of the phyiogc'netic one. Because 
of these typical convergences of ontogi'netic and phylogi'- 
netic sequences, the term biogenetic convergence rule is 
suggi'sted as a replat'oment for the less [)recise term bio¬ 
genetic rule. 

There is another well-knowTi convergence rule which 
I suggest calling the adaptive convergence rule. 
According to it, phylogenetically different structures pre¬ 
sent in different species may become similar due to func¬ 
tional adaptiems to particular environmental conditions. 

The biogenetic convergence rule ranges among the 
most important tools for polarizing sequences of adult 
character states. In this sense, it is accepted even by 
Nelson (1978) and other cladists, recently by Fischer 
(1997), who strictly reject evolutional' reasoning in sys¬ 
tematics and, hence, advocate the transformation of phylo¬ 
genetic systematics sensu Hennig into a non-phylogenetic 
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phylogenetic sequence polarized 
by the biogenetic convergence rule 
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Rpirc 1. Illiistnition of iht* biugcnelii- fonvurpL*!!!*!* nilc 
und the hlngiMiolic supprt'ssion rule, a, a*. a** and a*' 
ivfer to juvenile eharaeler stales which develop into Ihe 
adult character statt^s A. A*. A** and A*', present in the 
specie's ^nips I. 2, 3 and 4. res|HH‘llvt*ly 


cluster analysis called cladistics (for a discussion of this 
topic see Lorenzen HUM)). 

As mentioned above, cases of paedomorphosis do not fit 
the biogenetic convergence rule. The reason for this is that 
adult characters and character states present in ancestral 
spetnes are suppressed in adults of descendant species. 
Therefore, the phylogimetic and ontogi'netic transforma¬ 
tion series no longer converge* on stiiges farthest away from 
some original condilit)n. but instead return back to stage's 
similar to earlier ones (such as to A*’ in Fig. 1, which 
re.sembies the earlier stage* A* but is not identical with it). 
I suggest the term biogenetic suppression rule to cover 
such reversals of phylogenetic stniuences leading to paedo- 
morphic adults. (Jould (11177) refers to various examples of 
paedomorphosis and stresses the importance of evolution¬ 
ary' reasoning to supporting such hypotheses. 

THK ROl.E OF THF HIOGENETIC CONVERGENCE 
RULE IN NE\UT0L(M;Y 

.According to Riemann (1977: 219), the mo.st important 
device for polarizing sequences of adult character states of 
nematodes is the biogi'netic convergence rule. Particularly, 
he pointed to the following examples: 


- Althougti a rhabditoid stoma occurs in juve¬ 
niles of many .secernentean and some adenophore- 
an species, it is retained by adults of only a small¬ 
er numlK*r of species, whereas in others, further 
ontogenetic development leads to other stoma 
types. Both the phylogenetic and ontogenetic 
transformation series converge on the latter 
w^hich, therefore, are regarded as apomorphic 
(derived) with respect to the rhabditoid one. 

- Ty pically, there are b-Ki-f 4 cephalic sensillae 
arranged in three* circles on the head of nematodes. 
Tlie second and the third circles are separated from 
each other in all ontogenetic stages of many nema¬ 
tode species and only in the first juvenile stagi* of 
others, wheie they fuse together in the further 
c*ourse of ontogenetic development, for example in 
nbriliLs, h:)utouettia and other Oncholaimidae, 

Ef/ofjitis imdLfiNmloNnna (see Riemann llMMi and 
1977, Wieser 1954, Lorenzen 1981; see Fig. 2 for 
P()nt(}}icma vulijaiv). Thei’efore, the fused position is 
apumoi'|)hic in comparison with the separated position. 

PAirther nematological results corroborated with the 
help of the biogenetic convergence rule include the follow¬ 
ing ones: 

- Amphids with round apertuie are plesiomoiphic ( = 
ancestral) with respect to others with loop-shaped aperture 
(see Fig. 2 for S/ZNodonthnN and Parnravoldiutus), 
because the former type is present in all ontogenetic stages 
i^{Souther^tie^n (Diplopeltidae) iind related laxa, but only 
in the first juvenile stage of many, if not all, axonolaimid 
species (see Lorenzen 1981), and o{ Dcsutodom tninfitd 
(Desmodoridae) and Urttcof/raUns chiUnnisis (I)raco- 
nematidae) (see Clasing 1980), in which it is replaced by 
amphids with loop-shaped or spiral aperture from the sec¬ 
ond juvenile stage onwards. In males of /‘f/ntrdro/aftNtf.s 
fnidus (Diplopeltidae), the replacement takes place during 
the last moult (see Lorenzen 1975 and Fig. 2). 

- The occurrence of only three lips is plesiomorphic in 
comparison with six lips, because within the order 
Enoplida, three lips occur in both juvenile and adult nema¬ 
todes of various families (e. g. Thoracostornopsidae), 
whereas in certain, if not all, oncholaimid species, the 
three lips of the first juvenile stage are replaced by six lips 
from Ihe second juvenile stage onwards (see Fonseca et al. 
197b, Voronov and Malakhov 1979; see Pig. 2 for 
Ponfonrmd ralf/dtr). 

- Eiglit groups of subcephalic setae are present in 
adults of some .S7p///cm/-species and in all sphaerolaimid 
spec'ies, while they are absent in the first juvenile stage of 
most of these species (Lorenzen 1978a) as well as in both 
juveniles and adults of most other nematode species. 
Therefore, the occurrence of eiglu groups of subcephalic 
setae is apomorphic with respect to their absence. 

- In females of heteroderid species (order Tylenchida), 
ontogenesis leads from a slender body shape in the first 
juvenile stage to a swollen body shape in the adults. As the 
latter is also approached by a phyiogt*nelic sequence, it is 
apomorphic in comparison with the slender body shape. 
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Synodontium monhystera (Axonolaimidae) 

juv. II juv. Ill 




Pontonema vulgare 
^ (Oncholaimidae) 


Pararaeolaimus nudus (Diplopelitidae) 
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Kijjurt* 2. h>sieinbryonic dovclopmenl c>f head slmelures in S//fi(tfiot/ihnn mufihf/sfera (abf»vc. adapted from I.orenzen 1973), hmtnuemit rui(/arp (below 
left, adapted from Lorenzeii 1981 jside views) and Vonmov and Malakhov 1979 [en face view's]) and PunmieoUihfms timlua (below' rigbl. adapted from 

lioron/xm 1973). 


-Within the large taxon Rhabdilia, the rhabditoid phar¬ 
ynx occurs in all postembn'onic stages of many species, 
while in many parasitic species, it occurs only in the first 
juvenile stage and is then ix'placed by a slender pharynx, 
for example in Ancylostomatidae (order Strong>’lida). 
Therefore, the slender phamix of rhabditian species is 
apomorphic in comparison with the rhabditoid one. 


- In the family Monhysteridae, the Diplofafn/rlIff-Wkc 
stoma t\T3e occurs in all stages of DiploUnnuHla and relat¬ 
ed genera, but only in the first juvenile stage of further 
monhysterid species, in which the continuation of ontoge¬ 
nesis leads to novel stoma t>pes which, therefore, are apo¬ 
morphic in comparison with the DiplolahnellaAxkx^ one. 
The example of Fig. 3 refers to a branched phylogenetic 
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Diplolaimella 
stagnosa 
(from German 
salt marshes) 
to represent 
ancestor of 
species below 


Diplolaimelloides 
islandicus 
(from German 
salt marshes) 
to represent 
ancestor of 
species below 


Odontobius ceti 
from baleen plates 
of the fin whale 
Balaenoptera 
physalus 



Phylogenetic 

sequence 

Ontogenetic 

sequence 


Monhystrium inquilinus 
(from gill chambers 
of the Carribean crab 
Gecarcinus guanhomi) 
to represent ancestor of 
Tripylium carcinicolum 



O- 

Tripylium carcinicolum i 


from gill chambers 1 


W. 1 

of the Carribean crab / 


/•; v'l 

Gecarcinus lateralis 1 


ad. ^ 

? 1 



ad 6 


10 nm 


Kij^ire 3. C’onverjjpnce of ontogenetic and phylogenetic transformation scries of the stoma in certain monhystcrid species. Adaptc^d from I/)rtMi/x‘n (1978 b: 
DiplolahuHIa, Dipfoiaitfietloides), l.orenzen (1986: Odoutobiua), Kiemann {WWS: Mouhifstritttn) and Kiemann (1970: Tript/ifum). 
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series. In either branch, the final sta^e Is converged by 
b(»lh an ontoj^enetic and a phylogenetic sequence. 

- Last but not least, the bio^Mietic converf^cnce rule 
applies even to cases of bicyclic life histories such as they 
occur in species of Stronyiflaides (order Khabditida) and 
Drhultnitis (order Tylenchida, see Fi^. 4, example from 
BcHldin^ 1073). In either case, the body org^anization of the 
free-iivin^f phase stron^y rescanbles that of the free-living 
relatives with monocyclic life history, whereas the body 
orjii[iinization of the parasitic phase sironjdy resembles that 
of parasitic relatives with monocyclic life histoiy According 
to results from evolutionaiy biolo|[(\; the frec'-living phase is 
plesiomorphic in comparison with the parasitic phase. 
Thei'cfore, the fre(‘-livin^^ phases (»f Stronf/f/lodlcs and 
l)rlnflrnf(s repi*('senl phylogiiMietically ancestral conditions. 

In all examples listed and further examples not listed, 
the results achieved with the help of the bio^enetlc conver- 
jXence ruU* are stable, because no cases are know n in w Inch 
the onto^Mietic development w^ould take a route opposite to 
that descrilK'd (e. j^. Lorcmzen HISl: separation of second 
and third (ircle of cephalic sensilla throu^i all poslembry- 
<mic stages of Ildldldinnis: see Coomans and »lacobs 1US3). 
Fnforiunalely. the taxonomic standard of describinj[{ nema¬ 
tode spedes does not indude the description of juvenile 
sta^‘s. riierefore. the postembryonic development of many 
nematode species remains unknowm as yet. 

Discussion 

Kelations between chaos science, epigenetic 
land.scape, and biogenetic convergence rule 

Chaos sdenci' decals with processes ^iveriu^d by non-lin¬ 
ear laws, i'lieir non-linearity is caus(*d by the combination of 
positive and negative feedback. Precisely such laws also 
govern any kind of self-organization of dynamic structures 
in both the biotic and the abiotic world. K.ssentially. the pos¬ 
itive feedback is caused by the self-reproduction of repro¬ 
ductive units such as oi-ganisms, cells and autocatalytic 
cycles, whereas the negative feedback is ultimately caused 
by the liniited availability of resources needed for self-repro¬ 
duction. From a certain population density onwards, these 
limitations inhibit further population g-owih more strongly, 
the higlier the actual density is. Negitive feedback acting on 
population growlh belongs t() the strongest selective pres¬ 
sure acting on conspecifics of a |)opulation. The aspects just 
outlined circumscribe the essence of the principle of natur¬ 
al selection which gwerns any self-organization of dynamic 
structures and. hence, was expandc^d into the principle of 
self-organization (Lorenzen UIDT). 

Fssential aspects of self-organization may well be illus¬ 
trated by the epigenetic landscape of VVaddingon (1975). 
Its slope is inverse to that of a natural landscape, i. e. the 
system of valleys bifurcates in a dow nw ard rather than an 
upward direction. In chaos science and non-linear fractal 
geometry, the valley floors are called attractors. They cor¬ 
respond precisely to the constraints which - according to 
developmental biolog\' - canalize all kinds of ontogmetic 


and phylogenetic self-orginization (for a detailed discus¬ 
sion see Bonner 1982). The tops of the hills are called 
repulsors (Mandelbrot 1983) or watersheds (e. g. 
VVaddingon 1975), while the hillsides are called basins of 
attraction (Kauffman 1993). The course of the ball running 
down symludizes the realization of one particular among 
various potential pathways of self-organization by 
a dynamic structure. In developmental biology-, these 
dynamic structures imiude organs, organisms or species. 

The following, essential aspects of self-organization are 
well illustrated by the epigenetic landscape: 

- In any ca.se of self-organization, the epigenetic land- 
scaj)e is determined by both intrinsic and extrinsic 
(= environmental) factors. In orginisms, the intrinsic fac¬ 
tors refer to genomes and their resulting products. How 
effective the epigenetic landscape may be in canalizing 
ontognetic self-<jrganization is well documented by the 
striking phenotypic uniformity of conspecifics. In genetics, 
this ob.senation has led to the concept of the wild-ty pe. 

- The effidency of develo|)mental canalization includes 
the notion that selfHU’ginization of dynamic structures 
may be resistant to various kinds of perturbation, quite 
like the ball running down the epigtaietic Uuulscape will 
find its way back to its actual valley floor, after it was 
pushed u|)W’ai d to a hillside. However, if the running ball is 
pushed loo strongly, it may sur|)ass the watershed to then 
ap|3roach a novd valley floor. Kquivalently, If the self-oig- 
nization of a dynamic strudure is perturbed too much, it 
may surpass a watershed to converge on a novel attractor. 

- A{ critical points of self-t)rganizati<m. even the slight¬ 
est perturbations may have dramatic effects on self-orgi- 
nization. In the epigenetic land.scape. the.se critical points 
are illustrated by the deaviige points of valleys. 

- Due to the many canalizing (‘ffects, dynamic struc¬ 
tures resulting from similarly shaped epignetic land¬ 
scapes can differ only disconlinuously from each other 
rather than being bridged by continua of intermediate 
stages. This effect refers to phylogenetic self-orginization 
as well and is appreciated by syslematicists, as it allows 
a dear distinctions of many supraspedfic laxa. 

- How’ effective even sliglit extrinsic factors may be in 
shaping an epignetic landscape is strikingly documented by 
all kinds of l)icy'clic life cycles, particularly by all cases of 
metagnesis (alternation of sexual and asexual repriKluction 
within a bicyclic life cycle). In all these cases, sligtu envmon- 
mental factors may switch an epigmetic landscag into either 
of two different forms, each canalizing ontognetic self-oi’ga- 
nization into its own phase which differs dramatically fn»m 
the other (Fig. 4), even if they do not differ gnetically such as 
in polyps and medusae of many cnidarian spi'des. The two 
phases of the bicyclic life histoiy of Drl(tdnfffs-s\K'c\es are 
al.so strikingly different (Fig. 4; see* Btxlding 1973 for this higti- 
ly interesting example). FTior to the knowitnlg' of their 
bicyclic life history; both phases wert' a'grded as indepen¬ 
dent species and were included in the very different hunilies 
Neotylenchidae and .Mlantonemalidae. 

- In other eases, extrinsic factors may shape an epige¬ 
netic landscape to a lesser extent giving rise to only mod- 
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Deladenus siricidicola 


mycetophagous phase 
(free-living) 



entomophagous phase 
(parasitic) 


Kijfurt* 4. The epigenetic landscape of VVaddington (above) and two alternative modifications of it, each caused by a specific en\ironmenlal condition (illus¬ 
trated by an arrow). In the bicyclic life histor>’ of Deladnifus siricidicola (order Tvienchida), the resulting adult females are either mycetophagt)Us or 

entomophagous. The nematode dra\\ings are to the same scale (fmm Ending 1973). 

http://rcin.org.pl 











THE BIOGENETIC CONVERGENCE RULE 


273 


erate, but nevertheless eharaeteristie» differences between 
eonspeeifies. Brzeski (lf)b7) has provided evidence for 
such an example; if DUifUmvIius ntff(rU()])h(t(fns (order 
Tylenchida) is reared on the less favourable fun^s 
sp., the pharynx lobe overlapping the intestine is 
significantly larger than in eonspeeifies reared on the more 
favourable fungus n/hf/s (see Fig. o). 



Kijjure .*>. l*haryiix lobe overlapping Ou' inlesline in Ditfilfuchns ////aW/o- 
phnous rc‘ared eillier on the fun^nis ('anfthlu sp. (left) or on the fiinijn^ 
Acrostalatjnms nlhus (ri^it) (adapUnl fn»m Or/eskl HMi7). 


How does the biogenetic convergence rule fit the epige¬ 
netic landscapt'? A(‘cording to the rule, ontogenetic self¬ 
organization within related tiLxa is rather uniform, i. e. 
strongly canalizc^d up to a certain, rather consemilive 
stage reached at some intermediate level of the epigenetic 
landscape, from where a cluster of novel constraints may 
be opened, each leading to novel differentiations of origi¬ 
nally similar structures. Additionally, the epigenetic land¬ 
scape may illustrate findings of evolutionary biologv; 
according to which canalizations of ontogiMietic pathways 
may al.so canalize phylogenetic pathways, a |)rocess by 
which new species may arise. 

The two types of outgroup algorithm - both unsuit¬ 
able for polarizing sequences of character states 

dadistics as perf(»rmed contemporarily relies primari¬ 
ly on an unsuitable but nevertheless popular criterion for 
polarizing sequences of character states. This criterion is 
commonly referred to as the outgroup comparison method 
(e. g. Watrous and WTieeler H)81, Ax 1984), outgi*oup rule 
(e. g. Wiley 1981), outgi*ou|) criterion (e. g. harris 1982), or 
outgi'oup algorithm (e. g. Maddison et al. 1984). It works as 
follows. If various character states have bevm shown to be 
components of a common sequence of character slates, 
those observed exclusively in all or some species of an 
ingroup (commonly a taxon under study) must be synapo- 
morphies of the ingi’oup or certain of its subgroups, w^hile 


others ob.seiTcd in both the ingroup and at least one of its 
outgi'oups (species sets outside an inginup but related to 
it) must be svinplesiomorphies of the ingr*oup. Note that, in 
accordance with common but inappropriate usage, 
synapomorphy and symplesiomorphy are used as absolute 
rather than relative concepts. This usage does not permit 
calling the adult character stale A* of species set 2 in Fig. 
1 both a svnapomorphy of 2 relative to state A in 1, and 
a symplesiomorphy of 2 relative to state A** in 3. 

As has been shown earlier (Lorenzen 1993), there are 
two types of outgi’oup analysis called the parsimony 
analysis based on test samples and the cladistic out¬ 
group algorithm. The former seizes for examining the 
extent to which character states observed within an 
species group studied (called the ingroup) may also occur 
outside this gi*oup. This type of outgi-oup analysis has 
always been accepted as a must by all serious taxonomists 
and systematicists. Evidently, it does not sene for polariz¬ 
ing sequences of character states, even if a homologous 
character state shared exclusively by all species of 
a species gi’oup H (such as the occurrence of three ear 
ossicles in each middle ear of all mammalian species, an 
example referred to by Ax (H)84: Fig. 43) is called both 
a synapomorphy of H and a symplesiomorphy of any sub- 
gi*oup of H. It was apparently this needless replacement of 
homology^ with .synapmorphy and symplesiomorphy which 
has led Patterson (1982: 29) to regiird the latter two as syn¬ 
onyms of homology'. 

Polarizations of sequences of character states have 
been claimed to b(* possible by using the cladistic type* of 
outgioup algorithm. This claim is incorrect, simply 
becau.se in- and outgi*oups needed in these instances can¬ 
not be chosen unambiguously (Lorenzen 1993). Even 
worse, the cladistic outgi’oup algiuithm as advocated by 
Wiley (1981: 139), /\x (1984: 125), Maddison el al. (1984) 
and others may be a device for circailar reasoning some 
intuitive system - suppositions on the holophyly of certain 
species g-oups included - is taken as a basis for choosing 
in- and outg’oups needed for carn ingout the cladistic out¬ 
group algorithm; sub.sequenlly, results achieved that way 
are u.sed for corroborating the intuitive system. 

The only way to overcome the cladistic error emerging 
from misunderstanding the outg*oup algorithm is to redis¬ 
cover classical methods for polarizing phylogenetic 
sequences of character slates such as the biogmelic con¬ 
vergence rule. In phylogenetic systematics thus renewed, 
even synapomorphy and symplesiomorphy may be 
retained as useful concepts by using them in a relative 
rather than an absolute sense. 

Rejection of Hennig’s unsupported demand to 
accept only holophyletie taxa as valid in a phyloge¬ 
netic system 

Most controversies surrounding Hennig’s work arose 
from his rigid demand to accept only holophyletie taxa as 
valid within a phylogenetic system (see debate of Mayi* 
1974 and Hennig 1974). Holophyletie taxa are character- 
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ized by holapomorphics. which are homologous character 
slates shown to be either present or secondarily absent in 
specified species sets which, therefore, are holophylelic 
(see Lorenzen 1991)). Hennig’s unsupported demand is 
rejected by arguments from the biogenetic convergence 
rule and for theoretical reasons: 

The biogenetic convergence rule deals with cases in 
winch a juvenile character slate (such as state a in Fig. 1) is 
either similar to an adult character stale (such as state A in 
Fig. 1) or is replaccni by novel adult character states (such 
as states A*, A** and A*’ in Fig. 1). In the example of Fig. 1, 
the juvenile chanicler stale a is common to the complete 
speiies gi*oup l-}-2+3'f4. Therefore, adult character slate 
A may be justified as a holapomorphy corroborating the 
holophyly of 1-1-2-1-3+4. Correspondingly, by the adult char¬ 
acter states A*, A**, A*\ the holophyly of the species gi’oups 
24-34-4, 34-4, and 4 may be corroborated, respectively. In 
line with Hennig’s demand, all these species gi-oups may be 
included as valid laxa in a phylogenetic system. In such 
a case, the sister groups of the holophylelic taxa 24-34-4, 
34-4, and 4 would be the paraphylelic (i. e. residual) species 
groups I, 2, and 3, respectively, which could not be accepted 
as valid in a phylogenetic system sensu Hennig. However, 
they must be accepted as valid, if the underlving ai*gumen- 
talion concerning their state is accepted to be correct. 
Herting (1993) has provided convincing support for the 
same view. Even Hennig seems to have felt the dilemma he 
himself posed by including paraphylelic laxa in his .system 
of insects (Hennig 191)9). ,4s both Hennig and Mayr agree 
that any phylogiMietic or evolutionary system should consist 
of a nuLximum amount of holophyUHic taxa, virtually no dif¬ 
ference is left Iretween phylogenetic systernatics sensu 
Hennig and evolutionary systernatics sensu Mayr. 
I’herefore, both terms iK'come synonyms. 

Acknowleikjement 

I would like to thank Dr. F'ranz Riemann from 
Bremerhaven ((lermanv), Dr. Martin Lindsey 
Christoffersen from hiraiba (Brazil) and an anonymous 
referee for valuable suggt‘stions. 

References 

.Vx, P. 1984. Das ph.vlojyi*n(*li.s(‘hi* SysU'ni. SysUMimlisiorunj^ tier leht'n- 
d(’n Nalur aufj{i-uiul ilirt*r Phylogi'noso. 0. Fisdjcr. Stiitljjarl. 
(Translation into Kn^ish; Tho phylojjrnolic system. The systemati¬ 
zation of ori^unisms on the basis of tIuMr phylo^tmesis. Wiley, 
('hiehoster. 1987). 

Bedding K. A. 1973. Hiol(»>0’ ‘*1 Dvltuieufts sirivifiicdUt 

(Neotylenehidae). an entomophag)Us entornophagnis-myee- 
tophagjus nematode parasitie in siri(‘id woodwasps. Nematologea, 
14; 5ir>-.m 

Bonner. 4. ’W (ed.) B)82. Kvolution and development. Springer. Berlin. 
Heidelberg New’ Y(»rk. 

Brzeski. M. W. 1997. The effeet of host on morphology’ and p<ipulation 
inerease of Uitiilrurhus viywliaphnnHs (ioodey (Nematoda: 
Tylenehidae). Bulletin de TAeademie polonaise dcs Seicnees Cl. II, 
Series des Sciences biologiques, 15: 147-149. 


Clasing E. 1980. Postembryonie development In speeies of 
Desmodoridae, Epsilonematida(Mind Druc*onematidae. Z<M)logseher 
^\nzeigT. 204: :i37-344. 

Coomans, A. and L. 4. 4ae(»bs. 198.3. Haiaftihfuts alyrrirnsis n. sp. 
(Nematoda) frmn the Sahara. Hydrobiologia. 102: 39-44. 

Karris, 4. S. 1!K2. ()utg*oup and parsimony. Systematic Zoology. 31: 
328-;W4. 

Kiseber, M. S. 1997. Cladisimis, Phylotypus und biogenetische 
(irundregel. Thcorv' of Bioseience. 1 Hi: 307-^181. 

Fonseca. P. de. P. L. Lippens and P. (ir<»otaerl. 1970. Stomatal anatomy 
in Oncholaimus oxyurLs (Enoplida: Oncholaimidae). Abstracts of 
the Xlllth International Nematologv Symposium in Dublin. Ireland: 
21 - 22 . 

(iould, S. 4. 1977. Ont()geny and phyloguiy. Hanard University Press. 
C’ambridg*. 

Hennig W'. 190<>. Phylogenetic systematiwi. University of Illinois Press. 
Urbana. 

Hennig W. 19ti9. Die Stammesgesehiehte der Insekten. Kramer, 
Frankfurt/M. (Tninslalion into English; In.seet phylogiuiy. Wiley. 
Chichester. 1981). 

Hennig W. 1974. Kritisehe Bemerkungen zur I'rage “Cladistie analysis 
or cladistie classification?” Zeitschrift fur z(K)logi.sche Systematik 
und Evolutionsforsehung 12. 2711-294. 

Herting B. 1993. Das Triplett aus zwei Monophyla und einera 
Paraphylum als Baustein des phylogenetisehen Systems. 
Zeitschrift fiir zoologische Systematik und Evolutionsforsehung, 
31:21-37. 

Kauffman. S. ,4. 1993. The origins of order. Self-oi*ganizalion and selec- 
thm in evolution. Oxford University Press. 

Lorenzen. S. 1973. Freilelamde Meeresnematoden aus dem Sublitoral 
der Nordseekiiste und der Kieler Bucht. \broffentlichungen des 
Insiituts fiir Meeresforschung Bremerhaven. 14: 103-130. 

Lorenzen, S. 1978a. l^)stembr>'onulenlwicklung von Strhtrrin’ und 
Sphaerolaimidenarten (Nrmat(Klen) und ihre Konseqiienzen fiir die 
Systematik. Z(M)logischer An’zeiger. 200: 53-78. 

Lorenzen, S. 1978b. Tlte system of the Monhysteroidea (Nematodc's) - 
a new approa(4i. Zimlogischedahrbiieher. Abteilung fiir Systematik. 
Okologie und (KM>graphie, 105: 515-5:10. 

Lorenzen, S. 1981. Entwiirf eines phylogenetisehen Systems der freili^- 
benden Nematoden. VerOffentliehungen des Instituts fiir 
Mr»eresforsehung Bremerhaven. Supplement 7: 1-472. (Translation 
into English: Phylogenetic systernatics of frei‘-livlng nemat(»des. 
I'he Kiiy So(*iety. Londem, 1994). 

Lorenzen. S. 1980. Odnfifohitts (Nematoda. Monhysteridao) from the 
baleen plates of whalers and its relationship to (iinmnttnnnua liv¬ 
ing on crustaceans. Zmilogiea Scripta, 15; lOl-KMi, 

Lorenzen, S. 1993, The role of parsimony, outg’oup analysis, and Iheo- 
rv of evolution in phyhjgenetic systtunatic^s. Zeitschrift fiir zoologis¬ 
che Systc*matlk und Evolutionsforsehung 31: 1-20. 

Lorenzen, S. 19tl0. The metamor|)hosis of traditional Into advanced phy- 
logmetlc systernatics and Its impact on nematode systernatics 
Ku.ssian 4ournal of Nematologv; 4: 01-70. 

Lorenzen, S. 1997. Das Selektionsprinzip univer.sell giiltig als 
Natiirg'setz - von der Evolutionsthe(>rie zur .Allgemdnen Selbst- 
oi*ganisationslheorie. ht: Handbuch der Umweltwissenschaften. 
(irundlagen und .Vnwendungen der Okosystemforschung (Hrsg. (). 
Franzie. K Muller and W. Schnider). Ecomed, Landsberg Kapitel 
111-2.2: 1-14. 

Maddi.son. VV. P, Donoghue, M. P. and D. K. Maddi.son. 1984. Outgrtaip 
amUysis and parsimony. Systematic* ZiadogV'. 3,3: 8:4-103. 

.Mandelbrot. B. B. 198:i. I he fractal g‘ometry of nature. Freeman, New 
York. 

.VlavT, E, 1974. Cladistie analysis or cladistie classification? Zeitschrift 
fiir zmilogische Systematik und Evolutionsforsehung 12: 94-128. 

Nelson, CL 1978. Ontogeny, phyU»geny, paksmtolog^’, and the biogenetic 
law’. Systematic Zcmlog^; 27: .324-345. 

Patterson, C. 1982. Morphological characters and homologv'. hr. 
Problems of phylogenetic reconstruction (Eds K. A. 4oysey and y\. 
E. Friday). .Academic Press. London, pp. 21-74. 


http://rcin.org.pl 



THE BIOGENETIC CONVERGENCE RULE 


275 


fLoniane. A. 1956. Die Cirundla^ni des naturlichen Systems, der vergle- 
iehenden Anatomic und der Phylogenetik. Theoretische 
(irundlagen und Systematik 1. Geest und Pbrtig, Leipzig. 

Kiemann, F. 1966. Tohriius Imigns (Leidy, 1851) in der Elbe. 
Neubesehrt'ibung, Synonymic, Ontogenie der Kopfborstenkreise 
und ihre lk*deutung fiir das Nematodensystem. Mitteilungen aus 
dem Hamburger zoologischena Museum und Institut, 63: 1813-192. 
Kiemann. F. 1969. Nematoden aus dem Kiemenraum karibischer 
I^ndkrabben:A/W///.v/r///m hfqnilhiusmw spec. (Monhysleridae). 
Verbffentlichungim des Instituts fiir Meeresforschung Bremerhaven. 
11: 239-244. 

Kiemann, F. 1970. Das Kiemenluckensystcm von Krebsen als 
I^bensraum der Meiofauna, mil Besehreibung freilebender 
Nematoden aus karibischen amphibiseh lebenden Deeapoden. 
Ver<>ffentlichungen des Instituts fiir Meeresforschung Bremerhaven. 
12:41:3-428. 


Kiemann, F. 1977. Causal aspects of nematode evolution: relations 
between structure, function, habitat and evolution. Mikrofauna des 
Meeresbodens. 61: 217-230. 

Voronov, D. A and V. V. Malakhov. 1979. |Morphogenesis of the head end 
of the freeliving marine nematode Pontoftetfin ruif/are (Bastian, 
1865). Nematoda Enoplida]. Doklady Akademie Nauk SSSR, 254: 
1508-1510 (in Russian). 

Waddington, C. H. 1975. The evolution of an evolutionist. Edinburgh 
University Press. 

Watrous. L. E. and Q. D. Wheeler. 1981. The out-group comparison 
method of character analysis. Systematic Zoolog>’. 30: 1-11. 

Wieser, W. 1954. Beitrage zur Kenntnis der Nematoden submariner 
Hdhien. Ergebnisse der osterreichischen T>Trhenia-Expedition 
1952. Teil 11. Osterreichische zoologischen Zeitschrift, 5: 172-230. 

Wiley, E. (). 1981. Phylogenetics. The theor>’ and practice of phylogenet¬ 
ic systematics. Wiley. New York. 


Received: April 6, 2000 
Accepted: .April 27, 2000 


Corresponding Editor: G. Winiszewska 
Issue Editor: D. I wan 


http://rcin.org.pl 




